Determination and characterization of total thiols in mouse serum samples using hydrophilic interaction liquid chromatography with fluorescence detection and mass spectrometry.
Biothiols such as homocysteine, cysteine, and glutathione play many biologically important roles, especially in reduction-oxidation homeostasis and resistance to oxidative stress, and the measurement of their concentrations in model animal fluids is important in clarifying the pathology of thiol-related diseases. In this study, an analytical method for total biothiols in mouse serum using hydrophilic interaction liquid chromatography (HILIC) with fluorescence detection was developed. Mouse serum samples were derivatized with ammonium 7-fluoro-2,1,3-benzoxadiazole-4-sulfonate (SBD-F), after reduction by tris(2-carboxyethyl)phosphine. Five biothiols (homocysteine, cysteine, cysteinylglycine, glutathione, and γ-glutamylcysteine) in the mouse sera were separated within 16 min on an amide-type HILIC column. The method possessed good linearity, good reproducibility with an intra-day variance of less than 3%, and low detection limits of 0.2-4 nM. Concentrations of homocysteine, cysteine, cysteinylglycine, glutathione, and γ-glutamylcysteine in the mouse serum samples were calculated as 6.7 ± 0.3, 227.7 ± 16.9, 1.2 ± 0.4, 77.5 ± 29.2, and 8.2 ± 0.9 μM, respectively (mean ± S.D., n = 4). Furthermore, HILIC-negative electrospray ionization-mass spectrometry (MS) analysis using a high-resolution mass spectrometer was conducted to determine the exact masses of two unknown peaks, which were found in the mouse serum samples with high signal intensity and were not detected in human plasma samples. The exact masses of the unknown compounds were determined as 1184.519 and 800.281 (as SBD-derivatized negative ions), which possessed a product ion common to SBD-thiols (m/z 230.954, as [SBD-SH](-)) upon tandem MS spectrometric analysis.